H39% A6 TR KXKFEFROT F R) Vol. 39 No.6
2009 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2009

Ze I P AR 2R I Ok S I AR e

AR LERELGRT L TR

(1. FMh A R#EFER . K& 130022;2. FMAF AELTRFR,. KA 130022;3. K ENHEZE R AR
A E LK & 130025)

i E.EILERMRBR NN R E T A Bk o R b & R R T R AR B AT M
R T o A I A %*;&éﬁi}éﬁ%”*’liﬁ%M%F%%ﬁ}z%«mﬂ Rk F M E B, I
U A ER TR T HB MG AR ELEN RS, AT ENT E R EE W m, o kT
“Aﬂa‘ﬁ%/é”%“#&ﬁ;ﬁa‘ﬁm”é@wﬁo

KEW - EWMIAZHB M N EE R AR ERAR ELENRA

RESD KRS U473, 6 X HRARINAD . A XEHE.1671-5497(2009)06-1441-05

Vehicle lubrication oil on-line monitoring method and monitoring system

LIU Yu-mei', WANG Qing-nian®,CAO Xiao-ning', XIONG Wei’, LI Xue-hai
(1. College of Transportations, ] ilin Universitys Changchun 130022, China; 2. College of Automotive Engineering, Jilin
Uniwversitys Changchun 130022 , China; 3. Changechun Railway Vehicle CO. LTD, Changchun 130025, China)

Abstract: The feasibility of using the dielectric constant as an evaluation index to evaluate the quality
degradation of the lubrication oil was verified through theoretical analysis and experimental approach.
A glass-tube sensor to detect accurately the dielectric constant of the lubrication oil and a related
PWM oscillation delection circuit were developed. A monitoring system to monitor on-line the
comprehensive properties of the lubrication oil was made up based on the above-mentioned
components, thus realizing to change the vehicle lubrication oil according to its quality instead of
according to visual obserration or on schedule.
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Fig. 1 The affiliation about the dielectric constant with the
acid number
OAL S B PN S GBS
LPASLIR R 7S RC PN & AP SEN
2 i i 2 i A2 A R 43R L 10 T Ol b Bk T Y
N A B R BOBE 2 38 R L R R &

5.0

YA=0.0117X+1.9945

4.5
= Y000 1454 1,9309
§ 406 YO=00112%+] 8865
& Y D=0, 00 10X+ 1. 7967
g 33
=
4 0r
—a— A
2.5 e
+f'
2 g [}
1.5 . + . ‘ . 4
1] S0 106y 150 20Ky 250 300y

0t A b g )

B2 MTEEHSHAIENXRMELE
Fig.2 The relationship between the dielectric constant and

the acid the content of iron
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Fig. 3 The change tendency of the dielectric constant with

the water value
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Fig. 4 The profile of sensor and the potential distribution
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Fig. 5 The process of PWM-oscillator circui
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Fig. 6 PWM-dielectric constant measurement circuit

diagram
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Fig. 7 The monitoring process diagram of the system
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Table 1 The Tested Cars’ Experimental Dates of the Monitoring System
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